> 
eS 
REVISIONS 


— DESCRIPTION DATE APPROVED 


REVISED FOR 3 VERSIONS 
REVISED FOR SWITCH CONFIG. 


MAINTENANCE MANUAL 


MONOSTORE VII/PLANAR 
PDP-11 Add-In 
Semiconductor Memory System 


MSC P/N 303-0097-000 


"Information contained in this manual is disclosed 
in confidence and may not be duplicated in full or in 
part by any person without prior written approval of 
Monolithic Systems Corporation. Its' sole purpose is to 
provide the user with adequately detailed documentation 
so as to efficiently install, operate, maintain, and 4 
order spare parts for the system supplied. The use 
of this document for all other purposes is specifically 
prohibited." 


Monolithic Systems Corporation 
14 Inverness Drive East 
Englewood, Colorado 80110 
303/770-7400 


THIS DOCUMENT IS PROPRIETARY AND SHALL NOT BE FORWARDED TO ANY NON-COMPANY OFFICES OR 
INDIVIDUALS WITHOUT THE WRITTEN CONSENT OF MONOLITHIC SYSTEMS CORP. 


PR case TS Mlle naib SI Sel ase clad eke he ole Nc dialled 
ee ae ale at eee Mette sea lea cake edie Seed alleale aie 
REV STATUS prev | DBR IC} D] C | B/D DD) DIB B|B]AJAJA aees 
oF sHeers steer] a} 2/3 {aislol7/s|olioiiqidialisiioliniaiol | | | | 


UNLESS OTHERWISE 
MONOLITHIC SYSTEMS CORP. 


SPECIFIED DIMENSIONS 
ARE IN INCHES TOLER- 
ANCES FRACTIONS 

DECIMALS ANGLES DATE 


MATERIAL DRAWN 


CHECKED 
APPROVED 


MONO VII/PL PDP-11 Add-In 


A CODE IDENT NO. | DWG NO. 
=p Gove BA) 100-0018-000 


in, 


J. Waldinger 


APPROVED 


SAPP 1AAA 


MONOSTORE VII/PLANAR 
PDP-11 Add-In 


SEMICONDUCTOR MEMORY SYSTEM 


CONTENTS 


SECTION I GENERAL DESCRIPTION PAGE 
1.1 INTRODUCTION 3 
1.2 GENERAL DESCRIPTION 4 
1.3 MODES OF OPERATION | 4 


1.4 . SYSTEM SPECIFICATIONS 
SECTION II INSTALLATION AND OPERATION 


2.1 INTRODUCTION 6 
2.2 UNPACKING AND INSPECTION 6 

2.3 INSTALLING MEMORY SYSTEM 6 

2.4 1/0 SIGNALS 7 

SECTION III THEORY OF OPERATION 

3.1 INTRODUCTION 9 

3.2 MEMORY LOCATION PROGRAMMING 9 

3.3. ADDRESS CHANNEL 14 

3.4 DATA CHANNEL 14 

3.5 TIMING CIRCUITRY | 15 

3.6 DC CONVERTER | 17 

SECTION IV MAINTENANCE AND TROUBLESHOOTING 

4.1 INTRODUCTION 17 

4,2 PREVENTIVE MAINTENANCE 17 

4.3. TROUBLESHOOTING : 18 

SECTION IV _— DRAWINGS 

5.1 ASSEMBLY 
$.2. SCHEMATIC i 


SIZE | CODE IDENT NO.| DWG NO. 


100-0018-000 


1.1 


SECTION I 


GENERAL DESCRIPTION | 
INTRODUCTION 
This manual provides information for installing, operating, and 
maintaining the Monostore VII/Planar PDP-11 add-in memory systems. 
The material is arranged in five sections as follows: 
Section i Generali Description 
This section provides the scope, contents, and arrangement of 
the manual. A general description and a list of system 
specifications are also given. 


Section II Installation and Operation 


Instructions are provided for unpacking, inspecting and installing 
the memory.system. 


Section III Theory of Operation 

An overall description of the memory system is provided along 
with a timing diagram to aid in understanding the system and 
to support troubleshooting. 

Section IV Maintenance and Troubleshooting 

This section gives recommended general maintenance procedures 
and troubleshooting information for diagnosing and locating a 
malfunction. 


Section V Drawings 


This section contains schematics, assembly, and parts list for 
the memory system. 
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[ 1.2 General Description 
The Monostore VII/Planar PDP-11 Add-In Memory System, P/N 

I 303-0097- xxx, consists of a single planar 12Kx16 memory assembly. 
All electronics, DC conversion, and semiconductor dynamic N 
channel memory storage elements are contained on a single printed 

[ circuit board. The memory elements are mounted in IC sockets 


providing for ease of replacement. 


All signal interface is made through the DEC “pp - 11a System Unit, 
sections CDEF. Data interfacing is provided by 16 bidirectional 
data bits. Addressing any one of the 12,288 words is provided 
by 14 binary address bits, together with command and control 
information to define the memory mode required. 


The memory system uses the +5 V and -15 V power available on the 
pp>1llAunit and generates additional voltages on the board. 


The maximum capacity of the board is 12,288 words by 16 bits. 
The system can also be configured in 4,096 words by 16 bits or 
8,192 words by 16 bits. | : 


1.3 Modes of Operation (slave = memory system) 


Function 


Data from slave to 
master 


Transfers data from 
master to a single 
byte in slave. Data 
transmitted on 

D <15:08> for A00=1 
D <07:00> for A00=0 


a Pa] ee = eee — Sete 


NOTE: DEC IS A TRADEMARK OF DIGITAL EQUIPMENT CORPORATION. 
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System Specifications 


Characteristics 


Storage Capacity 


Cycle Time 
Read Access Time 


Input Power 


Operating Environment 
Temperature 
Relative Humidity 


Physical Dimensions 
Height 
Depth 
Width 


* 1,0 inch for ''non-switch" 
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Specification 


4096 words x 16 bits 
8192 words x 16 bits 
12288 words x 16 bits 
700 nsec 

500 nsec 

+5V,2.7A 

-15V,0.4A 


O°C. to: +50°C 


90% maximum without condensation 


8.5 inches 
0.5 inch *. 
14.7 inches 


version. 


see RT 
A 


100-0018-000 


pees —o 


2.1 


2.2 


SECTION II 


INSTALLATION §& OPERATION 
INTRODUCTION 


This section contains information for installation and operation 


of the memory system. 
UNPACKING AND INSPECTION 


Carefully remove the memory system from the shipping container. 
Remove any packing material from the assembly. Inspect the 
system for any damage or loose connections. 


INSTALLING MEMORY SYSTEM 


Remove the external bottom cover from the PDP-11 computer. 
Insert the memory system into the pp-llaSystem Unit, designated 
for small peripherals, in the CDEF sections. The cutaway 
portion of the board will align itself over the UNIBUS cable 
connector Sections A & B. Reassembly the bottom cover. The 


mMemory;system is now ready for use. 


SIZE | CODE IDENT NO.] DWG NO. 
A 100-0018-000 


BG 4 OUT H 
BG_ IN AH 
Vv BG OUT BH 


1/0 SIGNALS 
SIGNAL }PIN | SIGNAL PIN SIGNAL 
fcar_| scan | paz S| sv 
| CB1_ | sd CB2 | CSdBZ | SC -USV 
ol ok a aS Boley eae SEL6H {DC2_ | GND  —s_s 
LOW H IDPZ- 1 BR7 - 
YCEl {| =| CE2 |. SEL4H [DE2_ {| BR6 | 
| CFi {| = CF2_ SEL OH]DF2 {| BRS _—si 
CH1 DIIL = [CH2 | | INH |DH2 [| BR4 
e t ' 
CL1 en CL2 DO8L DL1 INIT BG 7 OUT H 
“NB 2 : : one f 
CM1 aa CM2 DO7L DM1 INT DM2 
ENB AH 7 
Yr CNL | dE CN DO4L INT AH|DN2 | --BG 6 OUT H 
| CP1 | sid CP2 DOSL | DP1 | —_jDP2 | BG 5S IN H 
CRI | sd CR DOIL {| DRI | _—_—*sYDR2_ =|. BG 5S OUT H 
bh GSie ee Fe | DOOL {DS1 | = [DS2 | °*BG 4 INH | 
ete ea ee 5) ee 
—- ads 


SIZE | CODE IDENT NO.| DWG NO. 


sme 


160-0018-600 


[ 2.4 I/O SIGNALS 


SIGNAL 


SIGNAL SIGNAL | PIN SIGNAL 


EA1 EXT GND FAL BG OUTIFA2 +5V 
BH 

EB1 EXT CAP FB1 BG IN |[FB2 -15V 
| AH 


hala 
i 


A12L  [EC2 | GNp {| FC1 [|  SSYNL GND 
ED1 A17L FD2 VECTOR 
| BIT 2. 
BH 
| EF] A021 S1L FF1 | 
AO1L AOOL 007L INT ENS BH 
: [ }EJ1 | SSYNL. [EJ2 | COL  |FJ1 | © |[FJ2 | EXT GND | 
| EKi | Al4L  {EK2 {| Al3L {| FKi | DO8L INT B 
A11L TEST DO3L FL2 INTR DONE 
PT AH | 
| HIGH H | - BH: 
: OW 4 : A : 
| A10L AO7L BR BL [FP2 STRT INTR 
; CR AG - 
| SEL 6H SEL OH} FS1 MSTR |FS2 MSTR BL 
CLR BHI. 
SEL 2H SACK L 
AOD6L EU2 A04L INTA HIF 


ii 
Se) 

bd 

<] 
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BG OUT AH 


ie 3 
5 
mw 


FV1__| ENBA 


EV1 AOSL 
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SECTION III 


THEORY OF OPERATION 


INTRODUCTION 

This section describes the overall organization and operation 
of this MO VII PL PDP-11 Add-in Semiconductor Memory System. 
The System has a maximum capacity of 12288 words of 16 bits. 


This section is organized into the following major parts: 


Description Paragraph 
Memory Location Programming Died 
Address Channel 53 
Data Channel 3.4 
Timing Circuitry ca5 
DC Converter 3.6 


MEMORY LOCATION PROGRAMMING 


The memory location is programmed via wire jumpers or switches 
on the board. The user can program the memory to any location 
according to the following table: 


Shaded area indicates that 
button is depressed. 


SW1 or SW2 


Example shown is for 
address 56xxxx. 
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1 = Add Jumper or ON 
0 = No Jumper or OFF 
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3.2 Memory Location Programming 


MONOSTORE VII/PLANAR PDP-11 ADD-IN PROGRAMMING 


MEMORY 
CAPACITY 

4K 

8K 
12K 
4K 

8K 
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4k 
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4K 

8K 
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Nor’ 
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eS 
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0 = No Jumper or 


L SW1 
ection- 


96K 
0 
100K 
0 
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0 
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0 
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0 
124K 


Starting 
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against the programmed jumpers A and B eT rs If the 
generated addresses are within the programmed range a memory 
cycle will be initiated by MSYNL signal. This circuitry is 
shown on sheets 2, 3, and 6 of the schematic in Section V. 


ADDRESS CHANNEL 


When a memory cycle is initiated the information on the address 
lines AOOL —®» A13L is latched into an address register. 


A0O1L ~~ AO6L - These address bits are multiplexed with another 
set of bits used for refreshing. They are then burtfrered in 
order to drive the complete memory array. 


ABIL -—» Al12L ~- These address bits are buffered in order to 
drive the complete memory array. 


A13L, A1l4L - These address bits are decoded to generate the 4K, 
8K or 12K cenable pulse required by the memory elements. The 
cenable pulse then enables only one row of memory elements at 
any one time thereby preventing interraction of data bits. 


The address channel and cenable circuits are shown on sheets 2 
and 6 of the schematic in Section V. 


DATA CHANNEL 


When a memory cycle, DATO, is initiated the information contained 
on the DOOL —>® DISL lines is latched into a write data register. 
The outputs of the register are then buffered in order to drive 
the data input lines of the memory storage elements. A write 
cycle is then performed and this data is stored in the memory _ 
elements at the address location specified on the AxxL lines. 


When a memory cycle, DATI, is initiated the information previously 
stored in the memory elements is accessed and transmitted onto 
the DOOL -> DI1SL lines for use by the computer. 


A DATOB is similar to a DATO cycle except on an 8 bit basis. 
A DATIP is the same as a DATI cycle. 

The data channel circuits are shown on sheets 4 and 5S of the 
schematic in Section V. 
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TIMING CIRCUITRY 


The memory system contains delay line timing circuits which 
generate, directly or indirectly, all internal and I/0. pulses 
or signals. 


The MSYNL signal is received by the memory system and generates 

a read or write cycle depending upén whether CiIL is a "0" ora 
"1" respectively. If it is a write cycle then SSYNL is sent back 
to the master unit signifying receipt of data and address info. 
If it is a read cycle SSYNL is delayed until data is on the 

DxxL lines and SSYNL is then generated telling the master 

that the data is available. 


The timing circuitry generates pulses according to the 
following timing diagram: 
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There are 2 level transitions which travel down the two delay 
lines in series. The timing pulses are generated in such a way 
that the sequence of these transitions and the delay line taps 
used determine when a pulse will or will not be generated. 


The memory elements are dynamic N-channel devices and require 
refreshing every 2 msec. The memory system uses "cycle steal" 
refreshing such that a normal cycle may be extended by 700 nsec 
approximately 2% of the time. 


The timing circuitry is shown on sheet 6 of the schematic in 


CELAVIL Ve 


3.6 DC CONVERTER 


The memory system contains a "DC to DC Converter" to convert 
-15V power to -5¥Sand +12V power. 


The -5v is series regulated down from the -15V level. 


The +12V is generated by first converting the -15V to a nominal 
20 Kilo-HZ signal, isolating it, and then rectifying and regu- 
lating it for +12V. 


The DC converter circuit is shown on sheet 7 of the schematic 
in Section V. 


SECTION IV 
MAINTENANCE AND TROUBLESHOOTING 
4.1 INTRODUCTION 


This section presents troubleshooting instructions for ease of 
trouble location. Further localization of the trouble is to be 
found by means of the maintenance drawings in Section V. The 
theory of operation in Section III should be read and understood, 
along with a detailed review of the schematics in Section V in.. 
order to make effective use of this section. 


4.2 PREVENTIVE MAINTENANCE 
4.2.1 VISUAL INSPECTION 
This inspection includes checking for loose programming 
wires, components, and discoloration of parts. The inspec- 


tion should be performed with a minimum of prying or moving 
of parts. 
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4.2.2 CLEANING 


Cleaning should be limited to removal of excess dust or 
particles. Never use any abrasive on any part of the gold 
fingers on the edge connectors. Low pressure compressed 
air can be used for removing dust or dirt and an aerosol 
cleaner can be used, with light brushing, to clean the 


gold contacts. 


4.2.3 DC VOLTAGES 


The DC voltages should be maintained as follows: 


+5V +5% 
-15V +5% 
TROUBLESHOOTING 


To facilitate troubleshooting the following information, cause 
and effect, can be used to isolate the problem to a particular 
area. From there on the schematics should be used to determine 
the exact component that is at fault. 


Effect 


Single bit failure 
all addresses. 


Complete byte failure 
all addresses 


Complete word failure, 


all addresses 
Single bit failure, 
Single address. 


Four bit failure, 
all addresses 


Complete word failure, 
a 4K section 


Complete byte failure, 
a 4K section. 


Cause 


Data receiver/driver/ 
write register/read register 


WCEN pulse/strobe pulse/ 
COL circuitry. 


DC voltages/refresh not working/ 
bus en pulse/ CiL circuitry/ 
WR pulse/strobe pulse. 


Memory element 
Write register/read register 


CENABLE driver/ CEN programming 
jumpers/address register for 
A13L and Al14L. 


CENABLE driver/ CEN programming 
jumpers/address register for 
A13L and A14L. 
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, Effect Cause 


Complete or major part of Address receiver/address. register/ 
word failure, 2 addresses address buffer. 
Timeout A & B sets of jumpers/ SSYNL 


not generated/A13L ——» AI17L 
comparison circuit. 


Non-retention of data Refresh circuit/DC voltages. 
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; RES. 47 OMS, UW,5% R13-R18 


214-0002-056 RES. 200 OHM, \UW,5% R19-R22 


214-0003-139 RES. 560 OlM,*sW R23 


214-0003-041 RES. 47 OHM,*sW R24,R25 


214-0002- RES. ‘Wl, 5°: R26 SELECT AT TEST 
214-0002-066 RES. 510 OHM,4W, 5” R31-R34 


214-0010-083 RES. 511 OHM,%W,1% R27 
214-0010-116 


COO 
MC 
Pra 
| 
rs) 
Ow 
<p 
ww 
i) 
+ , 
eS) 


© 
2) 
o 
m 
o 
m 
z 
+ 
z 
9 
oO 
= 
G) 
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9 
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a {a 
ae 


RES. 2.49 K, UW,1% R28 


214-0002-033 RES. 22 OHM,‘ ,5% R29 
aie 
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| 
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A 


133HS 


i 


000-Z600-c0€ 


"ON SMO | (ON LN3C! 3009 


REF 
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RE 
eerls 


QTY/DASH NO. 
04 }03 | 021 a1 
falls 
ez 
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| | 
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| 
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, 
2 
, 
ze 
i 
A/R A/RA/R{A/R 
10 alae 10 
RE ie 
REF F{REF 


EE 


PART NO. 


214-0002-U082 


2 14-0002-047 
208-0066-003 
214-0002-103 
2 O8-0066-002 
2 14-0002-097 
_208-0066- O01 


_208-0064-004 


208-0065-003 


219-0005-007 | 


208-0002-005 


208-0021-004 | 


208- 0006-004 


208-0050-001 
208-0011-002 
308-0014-000 
305-0097-000 


00-0018-000 


LIST OF MATERIAL 


DESCRIPTION 


RES. 82 Ohn, 


a WANS 


RES. 


18K UW, Oo". 


TRANS TPAD 


MATERIAL OR NOTE 


LOR U/7,78,79 


RESe TOK 


TRANSTPAD 


STANDOLT, NYLON 


SILICONE GREASE 


HA-AQ) X 5/16 


RAQ 


ee Oe 


HOR QL & 2 


W4-40 X 3, 


APPROX. .90 LONG 


LING. 5/16 X 1, DIA 


PRODUCTION TEST REQUIREMENTS 


SCHEMATIC 
MAINTENANCE MANUAL 


9? 


Ne) 
w 


oO we) 
“s mn ; 


SLOL~18N 


133HS 


8 


V 


Td| esis 
"ON SMG | ‘ON LN3GI 3009] 3ziS 


w — ~ Rho ~ f 
we 


000-Z6C0-€0€ 


QTY/DASH NO. LIST OF MATERIAL 


DESCRIPTION 


304-0097-001 PC BOARD 
304-0097-002 PC BOARD 


210-0105- 02 IC SN74H10 


7 210-0200- 02 IC SN74H08 


210-0605- 01 TC SN7475 


210-0716- 01 | IC SN74193 


11} 210-0100- 02 IC SN7400 


210-0604- Q1 


~N > — © 
~ 
ray B 


| 
ales 


IC SN7474 


210-0805- 02 IC SN/4H51 


210-0100- 02 


IC_SN74H00 


wo | — 
—_ 
w |e i 
— 


_ MATERIAL OR NOTE 


U1 ,U3 ,U44 ,U64 
U2 U4 .U31,U33,U34, 
U60 Nee 

U5,U8,U16 
U18,U36 ,U38,U47 ,U51,58 


8,U3 


U10,U13 


U6,U7,U9,U12 ,U15,U19 
U22 ,U23 ,U26 ,U27 ,U42 


U52 
U11,U14,U17 


U35,U39,U41, 
U43 ,U45,U55 


SPECIFICATION 


SLOL—s0N 


1d) sists 
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mn) 
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210-0718- 05 


210-0107- 02 


210-0103- 02 


210-0301- 01 


210-1104- 01 


210-0905- 01 


210-0816- 01 


1 210-0504- 01 


223-0001- 01 


210-0039- 01 
1 |. 221-0002- 01 
or Oe 
32 210-0038- 01 or 


| 210-0038- 06 or 05 


223-0001- 02 


LIST OF MATERIAL 
DESCRIPTION 


IC SN74LS197 


IC SN74H20 


IC SN74H04 


IC SN7438 


IC SP380 


TC SN7485 


IC SN/486 
IC SN74123 
IC PE9829 


IC PE9828 

IC MHOOZ6CH 

IC 7808C 

ARRAY 2107A-4 or TMS #06 


ARRAY 2107B-4 or TMS4)60 


MATERIAL OR NOTE 
U21 ,U24 ,U25,U28 


SPECIFICATION 


U29 ,U30 
U32,U40,U74,U75,U83 


U37 ,U66,U62 ,U/6,U56 


46 ,U48,U57 ,U61, 
67-U72 


U53 
U63,U73 


U63,U73 
U77-U79 


U80 LM340K-8.0 
0 or 2107B-4 


(Tem 
nO. 


8L0L—-s8N 


1334S 


OT 


Id} etsis 


000-Z600-€0€ 


PART NO. 
210-0001- 18 


210-0307- 01 


217-0003-001 


206-0015- 01 
201-0006-027 


201-0018- 04 
201-0001- 14 
201-0002- 70 
201-0012-004 
201-0015- 31 


201-0002- 25 


201-0002- 25 


LIST OF MATERIAL 
DESCRIPTION 


IC LM304 
IC SN7437 
TRANSISTOR 2N4238 


DIODE 1N4934 
CAP. 47pf 
CAP. 6.8uf,25V 


CAP. 33uf,10V 


CAP. .Oluf ,50V 


CAP. 50uf,25V 


CAP. .O5uf,20V 


CAP. .0047 


CAP. 15pf 


MATERIAL OR NOTE 
U8] 


SPECIFICATION 


U20 ,U54 
Q1,Q2 


CR1,CR2 


C1-C6 


C7-C13 


Ged 


C14 (CORN DUB. MM WWG) 
C15,C16, (TE1209) 
C17,C18 

C19 


C20 
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& 
3 


LIST OF MATERIAL 


SLOL—-JON 


loz! o6l o5{ __—SsPARTNO. ~—s|_—_DESCRIPTION —_—s'{|_—sMATERIALORNOTE _ 
19 CAP. 6.8uf,10V C50.C58-C67,C105,C43 et 
11 CAP. 2.2uf,25 C22,C23,C26-C34 aia 
53{ 531 53] 701-0001- 03 CAP. .luf,50V €57°C68.C70-C104 
301-0038-001 | INDUCTOR 10K,1W LI a 
1 | 216-0006-001 TRANSFORMER Tl ee ee ll 
12 a Se Pe med 
oO 
ble 
o 
Z 5 | 208-0057-001 CARD PULLS aa: 
| | | ae aie 
5 
o| | | | be ee ee Deen al 
z 
z feel ey! 32| 208-0023-005 HEADER 4K ,8K ROWS aa 
. | 16 - | 208-0023-005 HEADER AK ,ROW ee el 
uw oo 
© ees _ | 208-0023-005 HEADER ALL MEMORY ELEMENTS aa 
oS 
(om) 
© 5 | 214-0007-065 RESISTOR NETWORK RN1-RN5 470 OHMS fo 
f : 
Se 
S 214-0008-007 RESISTOR NETWORK RN6 1K ae 
ant ea SAE DIP SWITCH SW1,SW2 5 POSITION aaa 
i ee ee Gea ae ee eee, ees eee eS 


SL0L~-sON 


4133S 


cl 


cisis 


m4 


000-2600-€0€ 


QTY/DASH NO. LIST OF MATERIAL 


08} 07} 06} 05 _ PART NO. 


214-0002-073 RES. 1K,%sW,5% 
214-0002-087 RES. 3.9K,4W,5% 


RES. 47 OIM,UW, 5% 


214-0002-041 


214-0002-056 RES. 200 OHM,%4W,5% 


214-0003-139 RES. 560 OHM,'W 


Hh 
Hl 


2 210-0003-041 RES. 47 OHM,'.W 


214-0002- RES. '4W,5% 


214-0002-066 RES. 510 OHM, ‘W,5% 


a 


~ 


> —_ ine) — ja) 
~ 


214-0010-083 RES. 511 OHM, 4W,1% |. 


214-0010-116 RES. 2.49K, UW, 1% 


] 214-0002-033 RES. 22 OHM, '4W,5% 


MATERIAL OR NOTE SPECIFICATION ES 
= es 
R7-R12 ee i) 
R13-R18 ez 
R19-R22 ec 

ee 
R23 rae 
R24 ,R25 


R26 SELECT AT TEST 


~~ PN TNS 
mM PTR | © 


BEND ON .3 CIR 73 


R27 


NIN T~T™N PN TN 
cyoT Toto tf > 


R28 


R29 


OQTY/DASH NO. 


08 07 PART NO. 


Sl0L—-s9N 


1d) esis 


000-2600-€0€ 


LIST OF MATERIAL 


DESCRIPTION 


RES. 2.4K, UW, 5% 


RES. 82 Ohm, 'aW,5% 


RES. 18K ,%uW,5% 


TRANS IPAD 


STANDOFF, NYLON 
SCREW , NYLON 
HEAT SHRINK TUBING 


SCREW, PAN HD. 


REF {REF JREF 
REF 100-0018-000 MAINTENANCE MANUA 


MATERIAL OR NOTE 
R30 


R35-R38(BEND FOR .3 d 
FOR U81 

R39 

FOR U77,78,79 

R40 


| 


FOR Q1 & Q2 
LENG. 5/16 X 4 DIA 
#4-40 X 


APPROX. .90 LONG 
#4-40 X 5/16 

#4 

#4-40 


PRODUCTION TEST REQUIREMENT 
SCHEMATIC 


SPECIFICATION 
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nN 


FOR C15,16 


FOR U80 
FOR U80 


FOR U80 
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WO 
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QTY/DASH NO. LIST OF MATERIAL 
PART NO. 


304-0097-001 


oS 
— 
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— 


SL0L—-19~ 


DESCRIPTION MATERIAL OR NOTE SPECIFICATION 
PC BOARD 


304-0097-002 PC BOARD 


210-0805- 0 IC SN74H51 U11,U14,U17 


2 
210-0100- 02 IC SN74100 U35 ,U39 ,U41 ,U43,U45 ,U55 


011 {010} 
4 a fae 210-0105- IC SN74H10 U1,U3,U44 ,U64 
7 210-0200- IC SN74HO8 He quay tt USS sles, 
U5,U8,U16,U10,U30,_ 
9 fo [9 | 210-0605- 01 IC SN7475 38-047 ,U81,Ug8 
—| 2 2 | 210-0716- 01 IC SN74193 U10,U13 
9 ae U6,U7,U9,U12,U15,U19 
a oe ae a ee eA Se 02 IC SN7400 > 1193-1126 .U27 42 
e} | 
2 
=| 
S| 1 1 | 210-0604- 01 IC SN7474 U52 
: 
2 
S 
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© 


QTY/DASH NO. LIST OF MATERIAL | 
012 {011 Jo10] 09 DESCRIPTION ___ MATERIAL OR NOTE 


4 210-0718- 05 IC SNLS197 U21,U24,U25,U28 


2 210-0107- 02 IC SN74H20 U29 ,U30 


210-0103- 02 IC SN74H04 U32 ,U40 ,U74,U75 


St0L—s8W 


10 


11 


IC_SN7/7438 U37 ,U66 ,U62 ,U76 ,U56 


: 


i 
i) 
—_— 
= 


IC SP380 U46 ,U48 ,U57 ,U61 ,U67-U72 


210-0905- 


IC SN7485 U49 ,U59 
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ar 
z 
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= 
G) 
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IC SN7486 U50 


IC_SN74123 U53 
IC PE9828 U63,U73 


1 | 210-0816- 
1 | 210-0504- 
2 | 223-0001- 01 
210-0039- 01 IC MHOOZ6CH U77 ,U79 
__221-0002-001 IC 7808C U80 LM340K-8.0 
210-0038- 06 or 05 IC _2107B-4 or TMS4060] ARRAY 
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Ro F PR 
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© 


012 lorito1olo9 | = PARTNO. sd DESCRIPTION MATERIAL OR NOTE SPECIFICATION 
1 210-0001- 18 IC_LM304 U81 
2 210-0307- 01 IC_SN7437 | U20,,U54 
217-0003-001 | TRANSISTOR 2N4238 91,92 
2 206-0015- 01 DIODE 1N4934 CR1,CR2 
6 Fe 201-0006-027 7 C1-C6 
7 201-0018- 04 CAP. 6.8uf,25V C7-C13 
iS 
=} 201-0001- 14 | CAP. 33uf,10V C21 
| iS a ae 
m 
z= { 
4 | 
5 | 201-0002- 70 CAP. .Oluf,50V C14 (CORN. DUB. MM WW8) 
2 2 a re 
= 
G) 
5 2 201-0012-004 CAP. 50uf,25V C15,C16,(TE 1209) 
2 i ee er 
x 
S 201-0015- 31 CAP. .O5uf,20V C17,C18 
i a aera 
oO 
S 
1 201-0002- 25 CAP. .0047 C19 
1 201-0002- 25 CAP. 15pf C20 
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19} 201-0018- 01 
11] 201-0018- 02 
701-0001- 03 


216-0006-001 


208-0057-001 


208-0023-005 


208-0023-005 
208-0023-005 


214-0007-065 
214-0008-007 


Be 
jen fe | 


LIST OF MATERIAL 
DESCRIPTION 


CAP. 6.8uf,10V 


CAP. 2.2 uf,25 


CAP. .luf,50V 


INDUCTOR 10K,1W 


TRANSFORMER 


CARD PULLS 


HEADER 


HEADER 
HEADER 


RESISTOR NETWORK 
RESISTOR NETWORK 
IC SN7483 

SAE DIP SWITCH 


MATERIAL OR NOTE SPECIFICATION 


C50,C58-C67,C105,C43 


C22,C23,C026-C34 


C24,C25,C35-C42,C51- 
C57,C68,C70-C104 


Ll 


T1 


| 


4K,8K ROWS 


4k ,ROW 
ALL MEMORY ELMENTS 


RN1-RN5, 470 Ohms 


RN6 1K 
U82 


SW1,2 © POSITION 


214-0002-073 


214-0002-087 
214-0002-041 
214-0002-056 


— So 

— 

(an) 

— ee e 
(on) 


214-0003-139 


214-0003-041 


214-0002-066 


Id) etSis 


214-0010-083 


2) 
Oo 
o 
m 
Oo 
m 
z 
= 
z 
9 
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= 
G) 
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9 


214-0010-116 


000-2600-€0€ 


| _214-0002-033 


LIST OF MATERIAL 


RES. 1K,4W,5% 


RES. 3.9K,%4W,5% 


RES. 


RES. 


RES. 


RES. 


RES. 
RES. 


. 47 QHM,%4W,5% 
. 200 OHM, 4W,5% 


510 OHM, %W,5% 
511 OHM, 4W,1% 


. 22 OHM, %W,5% 


MATERIAL OR NOTE 
R1-R6 


R7-R12 
R13-R18 
R19-R22 


R23 


R24,R25 


R26 SELECT AT TEST 


R31,R34 
R27 
R28 


R29 


Ld 
ia 
rE 


__ SPECIFICATION 


nian 
W | PM 


NO. LIST OF MATERIAL 


2 
Oo 
é 


208-0066-001 TRANS IPAD FOR Q1 & Q2 
| 208-0064-004 STANDOFF, NYLON LENG. 5/16 % DIA. 
: 208-0065-003 


208-0002-005 


Duloiol ool PARTNO.CS” DESCRIPTION MATERIAL OR NOTE teh 
AA eee ee eee a! 
+} ———_—— ee 
rere 214-0002-047 R35-R38 (BEND FOR alee. 81 
TRANS IPAD FOR U8] bee td 82 
Peed a 214-0002-103 LW R39 Reed §3 
208-0066-002 FOR U77,78,79 Me mine al 
1 | 214-0002-097 RES. 10K, 4W,5% R40 Pe ll 85 
ee 
bo 


#4-40 X 4 
APPROX. .90 LONG | FOR C15,16 


SCREW ,PAN HD. #4-40 X 5/16 FOR U80 


WASHER, INT.STAR #4 FOR U80 


Id) esis 


208-0021-004 


ine) 


92 


208-0006-004 NUT, HEX #4-40 FOR U80 


ante eee Sah 
/4 208-050-001 SILICONE GREASE 

REF REF IREF|REF! 308-0014-000 | PRODUCTION TEST REQUIE EMENT 
ner her er [rer 


REF}REF}] REF] REF{ _100-0018-000 MAINTENCE MANUAL 
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m 
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: 0-0200- 02 


210-0605- 01 IC SN7475 


IC SN74193 

IC SN7400 
210-0604- 01 IC SN7474 
210-0805- 02 IC SN/74H51 
210-0100- 02 IC SN74H00 
210-0718- 05 IC SN74LS197 
210-0107- 02 IC SN74H20 
5 210-0103- 02 IC SN74H04 


IC SN7438 


210-0716- 01 
210-0100- 02 


QTY/DASH NO "LIST OF MATERIAL 
15) 14 DESCRIPTION 
PC_BOARD 
4 IC SN74H10 


m IPO 
— 


"ON DMO | ‘ON LN3G! 3009 


— 


ooo-zeoo-coe Id} ELSIS 


133HS 


02 


210-0301- 01 


ol 
i 


MATERIAL OR NOTE 


U1,U3,U44 ,U64 


U2 U4 .U31 .U33, 
U34 Ue0 U65 


U5 ,U8,U16,U18,U36, 
38 ,U47,U51,U58 


U10,U13 


U6,U7,U9 ,U12,U15,U19 
U22 ,U23,U26 ,U27 ,U42 


U52 


U11,U14,U17 


a3 2025 2055" 


U21 ,U24 ,U25 ,U28 


U29 ,U30 
U32 ,U40 ,U74 ,U75 ,U83 


U37 ,U66 ,U62 ,U76 ,U56 


SPECIFICATION 


z4 
P¥ 


10 


11 
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13 
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eee 
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Qo jo 
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Oo 


ee 
— — ine) a | 
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| 
Ro 


| = PARTNO. NO. 


210-0905- 01 


210-0816- O01 


210-0504- 01 


223-0001- 0 


210-0039- O1 


221-0002- 01 


210-0038- 03 


LIST OF MATERIAL 


DESCRIPTION 


an 1104- 01 IC S$P380 


IC SN7485 


IC SN7486 


IC SN74123 


IC PE9825 
IC MHOO26CH 
IC 7808C LM340K-8.C 


ARRAY 2107B or TMS406)-2 


MATERIAL OR NOTE 
U46 ,U48 ,U57,U61,U67- 


U49 ,U59 


U50 


U63 ,U73 


U77-U79 


U80 


SPECIFICATION 
72 


23 
Ps 


— 
> 


15 


19 


22 


23 
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] 
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NO 


2 


6 
7 


1 


] 


2 


2 


PART NO. 
210-0001- 18 
210-0307- 01 
217-0003-001 


206-0015- O1 


201-0006-027 
201-0018- 04 


201-0001- 14 . 


201-0002- 70 


201-0012-004 


201-0015- 31 


201-0002- 25 


201-0006- 06 


LIST OF MATERIAL 
DESCRIPTION 


IC LM304 


IC SN7437 


TRANSISTOR 2N4238 


DIODE 1N4934 
CAP. 47pf 
CAP. 6.8uf,25V 


CAP. 33uf,10V 
CAP. .Oluf,50V 
CAP. 50uf,25V 


CAP..O05uf, 20V 
CAP. .0047uf 


CAP. l5pf, 


MATERIAL OR NOTE 
U8] 


SPECIFICATION 


U20 ,U54 
Q1,Q2 


CR1,CR2 


C1-C6 


C7-C13 


C21 


C14 (CORN DUB.MM WW8 


C15,C16 (TE1209) 


C17,C18 


C19 


C20 


Sa A aR TE YB I 8 I I IST TI PCIE TTT 


| LIST OF MATERIAL 

MATERIAL OR NOTE SPECIFICATION 
CAP. 6.8uf,10V ~ €5N,C58-C67 ,C105,C43. 
CAP. 2.2uf,25 C22 ,C023,C26-C34 


. 


PART NO. 
201-0018- 01 


201-0018- 02 


C57,C68 ,C70-C104 


IC SN7483 U82 


SAE DIP SWITCH SW1,SW2 5 POSITION 


210-0905- 01 


000-£600-€0€ 


1 301-0038-001 INDUCTOR 10K, 1N 1 a: 
1 216-0006-001 TRANSFORMER Tl Pe 
Bisel ct chix! re 
w 25 208-0057-001 CARD PULLS 
—_ — 
me} | tt 
amt 2 
@ i 
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a1 | | | ee 
ew 2/- fe bed 208-0023-005 HEADER 4K 8K ROWS Fn al 
Z} 48 | | | as] 208-0023-005 HEADER ALL MEMORY ELEMENTS | 
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: | - | 208-0023-005 HEADER 4k ROM Nee et 
5 214-007-065 RESISTOR NETWORK RNI-RNS 470 0KMS =f 
214-0008-007 RESISTOR NETWORK RN6 1K Be al 
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ee 
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ine) 


133HS 
ine) 
Fe ee eae 


QTY/DASH NO. LIST OF MATERIAL 


PART NO. DESCRIPTION MATERIAL OR NOTE | SPECIFICATION 


| 214-0002-073 RES. 1K,4W,5% R1-R6 


Le 214-0002-087 


le |e | 214-0002-041 


es 
on 
— 
Zo 
—— 
ies) 


. 3.9K 4uW, 9% R7-R12 
~ 47 OHMS UW, 5% R13-R18 


214-0002-056 
1 214-0003-139 


214-0003-041 


. 200 OHM, %4W,5% R19-R22 


. 560 OHM, ?sW R23 


. 47 OHM,?sW R24 ,R25 


ta 214-0002 R26 SELECT AT TEST 


214-0002-066 RES. 510 OHM, 4W,5% R31-R34 


uv 
gues 


—- 


.3 CIR 
214-0010-083 RES.511 OHM, ‘W,1% R27 


214-0010-116 RES.2.49K,4W,1% R28 


RES. 22 OHM, ‘4W,5% 


es 
a a 


ie 
im 


214-0002-033 R29 


000-Z600-€0€ 


— 


w7 
Mo 
=a 
Oo 
A 
Ov 
= 


Id) etsis 


000-Z600-€0€ 


Oo 
Oo 
o 
m 
o 
m 
z 
-4 
z 
ed 
3 
z 
9 
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LIST OF MATERIAL 
DESCRIPTION 


214-0002-082 


i 
fala | 2r4-cooz-o47 


RES. 2.4K, ‘4W,5% 


RES. 82 Ohm, UiW,5% 
TRANS IPAD 
RES.18K,4W,5% 
TRANS IPAD 


— 
— oo Je Re lp eS [Oo 


RES. 10K,'W,5% 
TRANS I PAD 


, 


STANDOFF, NYLON 


SCREW, NYLON 
HEAT SHRINK TUBING 


SCREW, PAN HD. 


2 


WASHER, INT. STAR 
NUT ,HEX 


[10] 10 
> REF (REF |REF 


we 
™m 
mw | 
pe] 
™m 
71 
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mM 
| 
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